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Fig. 1. ESR spectra of wood and wood compo-
nent irradiated and measured at 77°K after
warming temperature up to room temperatu-
re.

a) wood. b) mixture of a-cellulose, hemice-
llulose and lignin,
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Fig. 2. Decay of the wood radical in r-irrad-
iated wood.
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Fig. 4. Changes of the radical concent-
ration in 7-irradiated wood delignified
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Fig. 3. Decay of the wood radical in wood 7-irradiated

and impregnated with monomers,

200 by chloriting when the sample are
stored in MMA.

Delignification time, O : one-hour,
A ; two-hours, [ : three-hours.
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Table 1. Radical concentration on the reaction

of 80 9% MAA solution with irradiated
cotton linter,

Radical concentration (%)

Reac “on) | Methanol | Ethanol | Acetone
a b a b a b

0.08 52 | 14 | — — - —
0.17 45 | 12 | 82 4 | 92 | —
0.33 - 9 | 8 5 | 8 | —

1 — 8 | 68 7| %4 1

2 — 7 | 50 9 | 8 1

4 — | — | 42 | 10 | 75 1

a ; cotton linter cellulose radical.
b ; PMMA radical.
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Table 2. Apparent grafting on the reaction of
80 2% MMA solution with irradiated cotton

linter
Reaction Apparent grafting (%)
time (hr) Mthanol Ethanol ! Acetone
0.2 21 — —
0.5 144 4 —
1.5 221 5 2
3 ‘ 261 11 3
6 296 47 3
10 311 129 5
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Summary

The chracteristics of wood radicals formed by y-ray irradiation are discussed
on the basis of spectra and the kinetics of decay of radical concentration.

It was previously confirmed by ESR measurements that PMMA propagating
radicals are formed during the reaction of MMA with wood radicals. The factors
influencing formation of PMMA radicals during reaction of MMA with wood
components were studied. The reaction of MMA with delignified wood and cotton
linters were studied on reaction to radical concentration and apparent grafting.

The results obtained are as follows :

(1) The ESR spectra of mixtures of isolated wood components of the same pro-
portions as found in wood are similar to those of the original. However, AHns of
this mixture is larger than that of wood. This shows that the procedures of isola-
tion have resulted in a shortening of the spin-spen relaxation time. The concentra-
tion of wood radicals decreases because of bimolecular kinetics in the range of
333°K to 353°K.

(2) The reactivity of monomer with respect to wood radicals is probably affected
by the swelling efficiency of the monomer.

(3) PMMA radical concentration during reaction of MMA with irradiated delign-
ified wood increases with increasing degree of delignification.

PMMA radicals are not formed by the reaction of MMA with preirradiated cotton
linters. This result suggests that MMA does not diffuse into the cellulose radical
site. However, PMMA radicals are formed in solutions of MMA and methanol. In
this reaction system the cellulose radical reacts with MMA monomer during initial
polymerization. Therefore the main reaction is that of MMA with PMMA radical.
The diffusion velosity of MMA into cotton linters is considered as the rate-deter-
mining factor.



